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T h i s memo will r e p l y to the comments direc ted at the document "Derivation of Short- t erm
and Intermed ia t e - t e rm Reference Value s for Arsenic, July 2000" contained in the ATSDR
comments on EPA's ba s e l ine risk assessment for V B I 7 0 . The comments on the former document
were separated out f r o m the comments on the risk assessment document and were in the email to
Peter Grevatt dated 09/29/2000.
E x p o s u r e Duration D e f i n i t i o n s

There is a major disconnect between ATSDR and EPA on the d e f i n i t i o n s of exposure
durat ions . 1 do not bel ieve we wil l ever agree on a common set of d e f i n i t i o n s . EPA has not
a d o p t e d d e f i n i t i o n s , but i s cons idering a d o p t i n g the f o l l o w i n g :

Acute: Exposure by the oral, dermal, or inhalation route for 24 hours or less.
Short term: Repeated exposure by the oral, dermal, or inhalation route for more than 24
hours up to 30 days.
Longer term: Repeated exposure by the oral, dermal, or inhalat ion route for more than 30
days to approx imate ly 10% of the life span in humans. (More than 30 days to
a p p r o x i m a t e l y 90 days in rodent species).
Chronic: Repeated exposure by the oral, dermal, or inhalation route for more than
approx imate ly 10% of the life span in humans. (More than approx imat e ly 90 days to 2
years in rodent spe c i e s).

ATSDR, on the other hand, has a d o p t e d the f o l l o w i n g d e f i n i t i o n s , which a p p l y to both humans
and laboratory animals:

Acut e: Exposure for < 14 days.
I n t e r m e d i a t e : Exposure for 15-364 days.
Chronic: Exposure for ^365 days.
The durat ions of exposure in the human s t u d i e s avai lab l e for arsenic did not fit eas i ly into

either Agency's scheme. T h e r e f o r e , I used other d e f i n i t i o n s . Thes e are:
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S h o r t - t e r m : Expo sur e f r o m one day to six months.
I n t e r m e d i a t e - t e r m : Expo sur e for six months to 10 years.
As far as I know neither Agency has d e f i n i t i o n s for "subacute" or "subchronic" exposure.

In my op in ion the s e terms s h o u l d not be u s ed , as they on ly c o n f u s e f u r t h e r an a l r e a d y diff icult
s i t ua t i on .
C o m m e n t s on M a z u m d e r , 1998

The d a t a f r o m exposure d u r a t i o n s of 10-] 9 years are o u t s i d e of my d e f i n i t i o n s and were
not c on s ider ed . For expo sure s of the se d u r a t i o n s , the chronic RfD would be more a p p r o p r i a t e to
use for a risk assessment.

I used the data f rom T a b l e 4 for chi ldren <9 years old as only this group met the exposure
d e f i n i t i o n . In t e r t i l e 1 there were no cases of k era to s i s or h y p e r p i g m e n t a t i o n in males or f e m a l e s .
In t e r t i l e 2 there were no cases of keratosis in males or f e m a l e s , no cases of hyperpigmentat ion in
male s , but 1 case of h y p e r p i g m e n t a t i o n in the 28 f e m a l e s examined. As the prevalence of 1 / 2 8
(3.5%) does not reach s ta t i s t i ca l s igni f i cance , 1 considered the exposure of 0.0032-0.0149 mg/kg-
day to be a N O A E L in thi s s tudy. In t e r t i l e 3 there are somewhat more cases with
h y p e r p i g m e n t a t i o n having the higher prevalence. For h y p e r p i g m e n t a t i o n the prevalence for
f e m a l e s is 3 / 3 2 (9.4%) and for male s is 2 / 3 5 (5.7%). The authors provided no s t a t i s t i c a l
eva lua t i on of these da ta . However, the d a t a for t e r t i l e 3 are c l o s e to being s t a t i s t i c a l l y s i g n i f i c a n t
and I consider th i s exposure (0.0149-0.0739 m g / k g - d a y ) to be a marginal LOAEL. As this is only
a marginal e f f e c t , I do not be l i eve it is a p p r o p r i a t e to cons ider the average exposure (0.044
m g / k g - d a y ) as a LOAEL in this s tudy.
C o m m e n t s on Z a l d i v a r S t u d i e s

I did not use the d a t a for the 11 to 20 year old group as the exposure duration was out s ide
of my d e f i n i t i o n . As far as I can t e l l f rom the reports, the major i ty of these children were born in
1952 or 1953. The s t u d y i n c l u d e d data c o l l e c t e d for 1968-1971. Exposure to arsenic f r om the
drinking water did not start until 1958. T h e r e f o r e , the average exposure presented in the papers
for age groups > 12-13 i n c l u d e s t ime when exposure to arsenic was very low and cannot be used.

The ch i l dr en that died has exposure s during the f i r s t year of l i fe of 0.13 mg/kg-day. There
is no evidence that death occurs in these s t ud i e s or other reports when the exposure is 0.06
m g / k g - d a y . W h i l e these da ta i m p l y a s teep exposure-response r e l a t i o n s h i p , the data should not
i n f l u e n c e the assignment of a LOAEL of 0.05-0.06 mg/kg-day.

I choose not to use the data f r om T a b l e 1 of Z a l d i v a r and Ghai ( 1 9 8 0 ) on exposure and
prevalence rate. As far as I can t e l l , these are not i n d e p e n d e n t da ta but a "breakout" f r o m the
data r epor t ed in Z a l d i v a r (1977). For example , the prevalence rate for the 5 year old group in the
1980 p u b l i c a t i o n was a p r e d i c t e d value f r om the regression equation.
C o m m e n t s on Chakrabort i et al. (1999)

1 do not have a copy of t h i s p u b l i c a t i o n . 1 would appr e c ia t e g e t t i n g a copy as I do not
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have ready access to t h i s j o u r n a l . Because the p a p e r contains no direct i n f o r m a t i o n on expo sure
dura t i on , water c on sumpt i on , or body weight, it would not meet my inc lus ion criteria.
Comment s on Cebr ian, 1983

The p a p e r contains no re l iable in format ion on consumption of drinking water or body
weight for ch i ldren. The p a p e r doe s contain i n f o r m a t i o n on dr ink ing water c on sumpt i on by a d u l t s
(2 .5 L / d a y for f e m a l e s and 3.5 L / d a y for mal e s) . EPA assumed a b o d y weight of 55 kg and
reported an estimated exposure of 0.022 mg/kg-day in the IRIS f i l e . I choose to use information
f r o m t h e s t a t i s t i c a l ana ly s i s o f dr ink ing water c on sumpt i on versus a g e f r o m E P A ' s Exposure
F a c t o r s H a n d b o o k to e s t imat e the exposure to chi ldren of 0.04 m g / k g - d a y and consider this
expo sure c lo s e to a no e f f e c t level as there were no cases of h y p e r p i g m e n t a t i o n or hyperkerato s i s
and one case of h y p o p i g m e n t a t i o n in c h i l d r e n 0-9 years. I think my a p p r o a c h for e s t ima t ing
exposure is more re l iab le than using ATSDR's d e f a u l t exposure f a c t o r s of 2 l i t er s per day and 30
k i l o g r a m s which do not a p p e a r to be based on any ob j e c t iv e da ta .
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